siRNA-mediated knockdown of B3GALT4 decreases GM1 ganglioside expression and enhances vulnerability for neurodegeneration.
Reduced levels of brain gangliosides GD1a, GD1b, GT1b and to a lesser extent GM1 have been found in substantia nigra (SN) from Parkinson's disease (PD) patients, along with decreased gene expression for key enzymes (B3Galt4, St3gal2) involved in synthesis of these gangliosides. Based on these observations, the present study examined the extent to which decreased expression of B3GALT4 mRNA and resulting decreased levels of GM1 ganglioside in dopaminergic cells may increase the vulnerability of these cells to degeneration in response to a neurotoxicant exposure that under normal circumstances would not result in neurodegeneration. Differentiated SK-N-SH cells were treated with B3GALT4 siRNA to significantly reduce B3GALT4 mRNA expression and decrease GM1 levels. Exposure of these cells to a low concentration (10 μM) of the neurotoxin MPP+ that previously produced no toxicity resulted in approximately 50% cell loss after B3GALT4 siRNA treatment. This was a similar a degree of cell loss observed with 100 μM MPP+ in normal, differentiated SK-N-SH cells. Addition of GM1 to the culture medium after siRNA treatment was able to significantly protect cells from enhanced MPP+ toxicity. These data suggest that decreased B3GALT4 and GM1 expression can increase cell vulnerability to potentially toxic stressors and that such mechanisms may contribute to dopaminergic neurodegeneration in PD.